Loss of cytotoxic effect of epidermal growth factor (EGF) on EGF receptor overexpressing cells is associated with attenuation of EGF receptor tyrosine kinase activity.
The biological activity of epidermal growth factor (EGF) is mediated through the intrinsic tyrosine kinase activity of the EGF receptor (EGFR). In numerous cell types, binding of EGF to the EGFR stimulates the tyrosine kinase activity of the receptor eventually leading to cell proliferation. In tumor-derived cell lines, which overexpress the EGFR, however, growth inhibition is often seen in response to EGF. The mechanism for growth inhibition is unclear. To study the relationship between growth inhibition and EGFR kinase activity, we have used a cell line (PC-10) derived from a human squamous cell carcinoma that overexpresses EGFR. When exposed to 25 ng/ml EGF at low cell densities (1,300 cells/cm2), PC-10 cells exhibit cell death. In contrast, if EGF is added to high density cultures, no EGF mediated cell death is seen. When PC-10 cells were maintained at confluency in the presence of 25 ng/ml EGF for a period of 1 month, they were subsequently found competent to proliferate at low density in the presence of EGF. We designate these cells APC-10. The APC-10 cells exhibited a unique response to EGF, and no concentration of EGF tested could produce cell death. By 125I-EGF binding analysis and [35S]methionine labeling of EGFR, it was found that the total number of EGFR on the cell surface of APC-10 was not decreased relative to PC-10. No difference between PC-10 and APC-10 was seen in EGF binding affinity to the EGFR. Significantly, EGF stimulated autophosphorylation of the EGFR of APC-10 was 8-10-fold lower than that of PC-10. This reduced kinase activity was also seen in vitro in membrane preparations for EGFR autophosphorylation as well as phosphorylation of an exogenously added substrate. No difference between PC-10 and APC-10 in the overall pattern of EGFR phosphorylation in the presence or absence of EGF was detectable. However, the serine and threonine phosphorylation of the EGFR of APC-10 cells was consistently 2-3-fold lower than that seen in PC-10 cells. These results suggest a novel mechanism for EGFR overexpressing cells to survive EGF exposure, one that involves an attenuation of the tyrosine kinase activity of the EGFR in the absence of a change in receptor levels or receptor affinity.